We investigate the transient and stationary buoyant motion of the Rayleigh-Bénard instability when the fluid layer is subjected to a vertical, steady magnetic field. For Rayleigh number, Ra, in the range 10 3 -10 6 , and Hartmann number, Ha, between 0 and 100, we developped the linear stability analysis (LSA) beyond marginal stability. Three-dimensional direct numerical simulations (DNS) were performed for 4 typical cases and compared to LSA. We found that the magnetoconvection is characterized by a transition between a linear regime where the instability grows and a nonlinear regime which leads to a stationary state of the system. The results are characterized by a self-similarity based on scaling parameters function of Ra and Ha. In the linear regime, we observed a very good agreement between LSA and DNS. The DNS has allowed to follow the pattern motion from linear to nonlinear regime. Analysis of wave vectors reveals a correlation between Ha and the patterns in the nonlinear regimes.
